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JRRGV WUDQVSRUWHGE\ ODQG DUH FDUULHG OHVV WKDQNP(YHQ WKRXJKKHDY\YHKLFOH GULYHUVZRUN XQGHU
FRQVLGHUDEOHHFRQRPLFSUHVVXUHWRPDLQWDLQWKHLUEXVLQHVVHVWKH\VHHPWRKDYHKLJKHUGULYLQJVWDQGDUGV
WKDQ RWKHU URDG XVHUV ,Q )LQODQG IRU H[DPSOH  RI WKH DFFLGHQWV ZKHUH WUXFN GULYHUV KDG EHHQ
LQYROYHG ZHUH FDXVHG E\ RWKHU URDG XVHUV +lNNlQHQ 	 6XPPDOD  +RZHYHU YHU\ IHZ WUXFN
DFFLGHQWVDUHLQYHVWLJDWHGLQGHSWKWRGHWHUPLQHWKHFRQWULEXWLQJIDFWRUV
1RUZHJLDQURDGWUDIILFKDVVDIHW\VWDQGDUGVDPRQJWKHKLJKHVWLQWKHZHVWHUQZRUOG(OYLN0\VHQ	
9DD  ,Q  WKH 1RUZHJLDQ FRPPHUFLDO WUDQVSRUW LQGXVWU\ H[FOXGLQJ SLSHOLQH WUDQVSRUWDWLRQ
DFFRXQWHG IRU   RI WKH JURVV QDWLRQDO SURGXFW DQG   RI HPSOR\PHQW -RLQWVWRFN FRPSDQLHV
LQYROYHGLQJRRGVWUDQVSRUWKDGRQDYHUDJHORZHURSHUDWLRQDOSURILWPDUJLQVWKDQFRPSDQLHVLQRWKHUSDUWV
RIWKHEXVLQHVVVHFWRULQ7KHDYHUDJHRSHUDWLRQDOPDUJLQIRUWKHSURIHVVLRQDOWUDQVSRUWVHFWRUZDV
 ZKLOH LW ZDV  IRU WKH UHVW RI WKH LQGXVWU\ VHFWRU RQ WKH 1RUZHJLDQ PDLQODQG 7KH SURILW
PDUJLQLQLQFUHDVHGE\RYHUD]HURLQFUHDVHLQ
$SSUR[LPDWHO\RIDOOIDWDOURDGDFFLGHQWVLQ1RUZD\LQYROYHKHDY\YHKLFOHV6DJEHUJ7KH
FRPPHUFLDO URDG WUDQVSRUWVHFWRU LV WKXVRIWHQ LQYROYHG LQVHULRXVDFFLGHQWVZKLFKPD\EHUHJDUGHGDV
WKH WLS RI WKH LFHEHUJ LQ WHUPV RI URDG FRQIOLFWV ,Q WKLV FRQWH[W FRQIOLFWV FDQ EH GHILQHG DV KD]DUGRXV
VLWXDWLRQV QHDU DFFLGHQWV DQG DFFLGHQWV LQ URDG WUDIILF 7KHUH DOVR VHHP WR EH PDQ\ FRQIOLFW LVVXHV
EHWZHHQ WKH DXWKRULWLHV DQG WKH WUDQVSRUW FRPSDQLHV )RU H[DPSOH WKH 1RUZHJLDQ 3XEOLF 5RDGV
$GPLQLVWUDWLRQ 135$ VXEPLWV UHSRUWV WR WKH (XURSHDQ &RPPLVVLRQ FRQFHUQLQJ LQIULQJHPHQWV DQG
SHQDOWLHVIURPURDGFKHFNV2YHURIWKH$'5YHKLFOHVFKHFNHGLQZHUHWKHVXEMHFWRI
SROLFH UHSRUWV$ UHVSRQGHQW IURP WKH135$ LQ WKH 6RXWK5HJLRQ FODLPHG WKDW WKHUHZHUHQR VLJQVRI
LPSURYHPHQWVLQWKHLQGXVWU\7KH6RXWK5HJLRQKDGDUDWHRISROLFHUHSRUWHGYHKLFOHVRIRYHUEXW
WKLV KLJK ILJXUHZDVGXH WR WKHPHWKRGRI VHOHFWLQJYHKLFOHV IRU URDG FKHFNV7KH UHVSRQGHQWZDV DOVR
YHU\ FULWLFDO RI WKH SUDFWLFDO XVH RI WKH LQIRUPDWLRQ V\VWHPV UHODWHG WR WKHVH URDG FKHFNV EHFDXVH WKH
135$ QHYHU JRW DQ\ IHHGEDFN WKDW FRXOG EH XVHG LQ WKHLU RZQ SODQQLQJ RU SULRULWL]LQJ LQ UHJDUG WR
FKHFNLQJ $'5 YHKLFOHV 1Mn 	 9DWQ  +RZHYHU PDQ\ WUDQVSRUW FRPSDQLHV H[SUHVV D EDVLF
FRQFHUQ´,WLVQRWSRVVLEOHWREHLQWKHFRPPHUFLDOJRRGVWUDQVSRUWEXVLQHVVWRGD\ZLWKRXWEHQGLQJUXOHV´
7KLV DUWLFOH FKDOOHQJHV WKH VFLHQWLILF ZRUOG¶V DELOLW\ WR SHQHWUDWH WKH FRUH DVVXPSWLRQV ZLWKLQ WKH
FRPPHUFLDO WUDQVSRUW VHFWRUFRQFHUQLQJERWKGULYHUDQGPDQDJHUEHKDYLRU ,W LVRIWHQ WDNHQ IRUJUDQWHG
WKDW WKH DFWRUV¶ LQWHQWLRQV DUH WR IROORZ UXOHV DQG UHJXODWLRQV DQG WKDW WKH DXWKRULWLHV¶ DGPLQLVWUDWLRQ
VXUYHLOODQFHDQGH[HFXWLRQRIFULPLQDOOLDELOLW\DUHFRQVLGHUHGVXIILFLHQW'HVSLWHWKHODFNRIGDWDRQWKH
URRWFDXVHVRIDFFLGHQWVZHZRXOGOLNHWRDUJXHWKDWWKHWUDQVSRUWVHFWRUKDVFKDQJHGVLJQLILFDQWO\RYHU
WKH SDVW WHQ \HDUV ZLWK WKH HPSKDVLV QRZ RQ FXOWLYDWLQJ WKH DUW RI VWUHWFKLQJ UXOHV DQG UHJXODWLRQV
5HVHDUFK LV QHHGHG RQ ZK\ WKLV LV VR EXW LQ WKLV DUWLFOH ZH UHVWULFW RXU DQDO\VLV WR GHILQLQJ GLIIHUHQW
FDWHJRULHV RI KRZ DQG ZKHQ UXOHV DQG UHJXODWLRQV DUH EURNHQ DQG VXEVHTXHQW UDWLRQDOLWLHV IRU VXFK
EHKDYLRUV 2XU GLVFXVVLRQ FRQVLGHUV WKH FRQWURYHUVLHV EHWZHHQ VKDUSHQG IDLOXUHV ZKLFK DUH HDVLO\
REVHUYHGDQGEOXQWHQGEHKDYLRUVE\GLIIHUHQWDFWRUVZLWKUHVSRQVLELOLWLHVIRUHQVXULQJVDIHWUDQVSRUW7KH
VWXG\ LV DQ DWWHPSW WR VFUXWLQL]H D VHFWRU WKDW LV YHU\GLIILFXOW WR UHJXODWH HPSKDVL]LQJ WKHNH\GULYLQJ
IRUFHVWKDWLQIOXHQFHGLIIHUHQWDVSHFWVRIWKHWUDQVSRUWVHFWRU

 $'5 ± $FFRUG HXURSpHQ UHODWLYH DX WUDQVSRUW LQWHUQDWLRQDO GHV PDUFKDQGLVHV GDQJHUHXVHV SDU URXWH 81¶V HFRQRPLF
FRPPLVVLRQIRU(XURSH5HJXODWLRQVUHJDUGLQJWUDQVSRUWRIGDQJHURXVJRRGVE\URDGZLWKJXLGHOLQHV
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7KH1RUZHJLDQWUDQVSRUWV\VWHPDQGUHJXODWLYHSUHPLVHV
7KH1RUZHJLDQURDGWUDQVSRUWV\VWHP
7KHURDG WUDQVSRUWVHFWRUKDVEHHQ LQFUHPHQWDOO\GHYHORSHGIURPWKHGD\VRI WUDQVSRUWRQIRRWRURQ
KRUVHEDFN6LQFHWKHLQWURGXFWLRQRIPRWRUL]HGYHKLFOHVWKHSULQFLSOHKDVEHHQWKDWHYHU\RQHLVDOORZHGWR
GULYHPHDQLQJWKDWYHU\IHZDSSOLFDQWVIRUDGULYLQJOLFHQVHDUHUHMHFWHGRUUXOHGRXWGXULQJWUDLQLQJ7KH
1RUZHJLDQ URDG V\VWHP KDV EHHQ GHYHORSHG RQ WKH EDVLV RI D SROLF\ WKDW GHYLDWHVPDUNHGO\ IURP WKDW
IRXQG LQ PRVW RWKHU :HVWHUQ (XURSHDQ FRXQWULHV ,Q 1RUZD\ WKHUH KDV EHHQ D WUDGLWLRQ GHFLGHG E\
SDUOLDPHQW WRSULRULWL]H WKHEXLOGLQJ DQG UHQHZDORI ROGIDVKLRQHGQDUURZ URDGV WKURXJKRXW WKH FRXQWU\
UDWKHUWKDQWRGHYHORSHIIHFWLYHWUXQNURDGV\VWHPVZKHUHWUDIILFORDGLVKLJK%RJH
7RGD\DSSUR[LPDWHO\NPRIWKHURDGVLQ1RUZD\DUHGHILQHGDVPDLQURDGVDGPLQLVWHUHGE\WKH














7RDJUHDWH[WHQW WKHVHFKDQJHVKDYHEHHQGULYHQE\ LQWHUQDWLRQDO UHJXODWRU\GHYHORSPHQWVQRW OHDVWDW
(XURSHDQOHYHO WKURXJK WKH(87KHPDLQLGHDEHKLQGWKHVHUHJXODWRU\DQGDGPLQLVWUDWLYHFKDQJHVLV WR
GHYHORS HFRQRPLF HIILFLHQF\ DQG IDFLOLWDWH JURZWK LQ(XURSH WKURXJK IUHHPRYHPHQW RI FDSLWDO JRRGV
VHUYLFHVDQGSHUVRQQHO7KHVDIHW\DVSHFWV UHODWHG WR WKHVHIXQGDPHQWDO IUHHGRPVDUH LGHDOO\JXDUDQWHHG







7KH VDIHW\ UHJXODWLRQV DUH HQIRUFHG E\ WKH DXWKRULWLHV WKURXJK PRUH RU OHVV VSHFLDOL]HG VXSHUYLVRU\
ERGLHV 7KH GHJUHH RI FRPSOLDQFH ZLWK DQG HQIRUFHPHQW RI VDIHW\ UHJXODWLRQV YDULHV FRQVLGHUDEO\
EHWZHHQGLIIHUHQWWUDQVSRUWVHFWRUVLQ1RUZD\7KLVPD\LQIOXHQFHWKHOHYHORIVDIHW\DQGOHDGWRDSSDUHQW
GLIIHUHQFHV LQ HIILFLHQF\ EHWZHHQ VHFWRUV DQG SRVVLEO\ DOVR EHWZHHQ FRPSDQLHV EDVHG LQ GLIIHUHQW

ĩ7(51Ġ7UDQV(XURSHDQ5RDG1HWZRUN
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FRXQWULHV 6XFK GLIIHUHQFHV KDYH EHHQ GHVFULEHG EHWZHHQ FRXQWULHV EXW KDYH QRW UHDOO\ EHHQ SHQHWUDWHG
FDXVDOO\
5HVHDUFK IURP WKH SHWUROHXP VHFWRU LQGLFDWHV WKDW LW PD\ EH GLIILFXOW WR GHYHORS DQG HQIRUFH





7KH URDG WUDQVSRUW VHFWRU LV FKDUDFWHUL]HG E\ LWV XQUHVWULFWHG DYDLODELOLW\ WKH YDVW QXPEHU RI
SDUWLFLSDQWV ZLWK FRPSOHWHO\ GLIIHUHQW JRDOV DQG SUHIHUHQFHV LWV FRPSOH[LW\ DQG LWV FRPSUHKHQVLYH
UHJXODWLRQ 7KH VWUXFWXUH RI RUJDQL]DWLRQV UHVSRQVLEOH IRU KDQGOLQJ JRRGV WUDQVSRUW IURP FRQVLJQRU WR
FRQVLJQHH LV FRPSOH[ZLWKPDQ\SDUWLHV LQYROYHG DQG HDFKZLWK D OLPLWHG VHW RI DFWLYLWLHV DQGXQFOHDU













WRXQGHUVWDQGSDWWHUQV LQFRPPHUFLDOJRRGV WUDQVSRUW7KHVHSDWWHUQVFDQVSDQ IURPFRQVFLRXVFULPLQDO
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UXOHEUHDNLQJ EHKDYLRU WR DGDSWDWLRQ WR D ZRUNLQJ FOLPDWH LQ ZD\V ZHOO DFFHSWHG E\ VWDNHKROGHUV RU
SURPLQHQWVHFWRUOHDGHUV
:H SUHVXPH WKDW VDIHW\ SHUIRUPDQFH LQ WKH FRPPHUFLDO JRRGV WUDQVSRUW V\VWHP LV LQIOXHQFHG E\
FRQWH[WXDO FRQGLWLRQV VXFK DV UHJXODWLRQV DXWKRULW\ LQYROYHPHQW LQGXVWU\ VWUXFWXUHPDUNHW FRQGLWLRQV
FRQWUDFW IRUPXODWLRQV WHFKQRORJ\ DQG WKH ZRUNLQJ FOLPDWH$ WKHRUHWLFDO IUDPHZRUN WR XQGHUVWDQG WKH




LQ WKH UHOHYDQW VHWWLQJV :H H[WHQG WKLV WR DVVXPH WKDW OHDUQLQJ DOVR FRYHUV FRQILUPDWLRQ RI H[LVWLQJ
NQRZOHGJHDQGEHOLHIVDQGGHHSHUFRPSUHKHQVLRQRIH[LVWLQJSUDFWLFHV%UDXW	1Mn.QRZOHGJH
DQGEHOLHIVLQFOXGHWKHRUHWLFDOIDFWXDONQRZOHGJHDVZHOODVSUDFWLFDOVNLOOVDQGDWWLWXGHV'RQDOG6FK|Q
KDV IRFXVHG RQ UHIOHFWLRQ LQ DFWLRQ UHO\LQJ RQ TXDOLILHG SUDFWLWLRQHUV¶ DELOLW\ DQGZLOOLQJQHVV WR UHIOHFW
XSRQ WKHLURZQ OHDUQLQJSURFHVVHV 6FK|Q1RUPV DUHXQGHUVWRRG WREHD³JXLGH IRU WKHSURSHU´
)UHLOLFKLQZKLFKWKHDSSURSULDWHDQGWKHLQDSSURSULDWHFDQEHVWUHWFKHGQHJRWLDWHGDQGDGDSWHG
WR VSHFLILFEHKDYLRUDQG WUDQVSRUW VLWXDWLRQV SODQQLQJDVZHOO DVH[HFXWLRQ7KHVHH[SHFWDWLRQVZKLFK





FOHDU UDWLRQDOLWLHV KDYLQJ HLWKHU HFRQRPLF RU SUDFWLFDO EHQHILWV IRU VRPH RI WKH DFWRUV LQ WKH WUDQVSRUW
FKDLQ+RZHYHULWLVDVLPSRUWDQWWRUHYHDOWKHFRQWH[WXDOHQIRUFHPHQWVSRZHUVDVVXPSWLRQVHWFDVLWLV
WKH VKDUSHQG UXOHEHQGLQJEHKDYLRU6WXGLHVRIZRUNSODFH OHDUQLQJVKRZ WKDW OHDUQLQJ LQGDLO\ZRUN LV
YDOXHGDERYH LQLWLDOTXDOLILFDWLRQ WUDLQLQJ 7DEHU3OXPE	-ROHPRUH DQG WKDW OHDUQLQJ WKURXJK
SDUWLFLSDWLRQ DQG LQWHUDFWLRQZLWK FROOHDJXHV LV SURPLQHQW &DPSEHOO9HUHQLNLQD	+HUULQJWRQ 
&ROOLQ /DYH	:HQJHU /OR\G	 6RPHUYLOOH :HQJHU  7KHZD\ LQGLYLGXDOV
OHDUQWRWKLQNDQGEHKDYHLVODUJHO\DUHVXOWRIZKDWLVFRQVLGHUHGPHDQLQJIXODQGDGYDQWDJHRXVZLWKLQDQ
RUJDQL]DWLRQRUDPRQJVWDJURXSRIZRUNHUV6WXG\LQJOHDUQLQJSURFHVVHVFDQWKHUHIRUHSURYLGHYDOXDEOH
LQVLJKW LQWR KRZ UXOHEHQGLQJ EHKDYLRU GHYHORSV 3HUKDSVPRUH LPSRUWDQWO\ WKRXJK OHDUQLQJ SURFHVVHV
FDQH[SODLQZK\WKLVW\SHRIEHKDYLRUGHYHORSVDQGZK\LW LVVXVWDLQHG7KHILUVWFKDOOHQJH LV WRUHYHDO
KRZOHDUQLQJSURFHVVHVHYROYHLQWUDQVSRUWVHFWRUVLQWKHYDULRXVRUJDQL]DWLRQVDQGDWWKHLQGLYLGXDOOHYHO




0HDQLQJ FDQ EH VHHQ DV WKH EHOLHIV JHQHUDOO\ FRPPRQ WR D JURXS RI SHRSOH IRU H[DPSOH ZLWKLQ D
WUDQVSRUW HQWHUSULVH 7KH SHUFHLYHGPHDQLQJ RI WUDQVSRUW YDULHV VXEVWDQWLDOO\ DPRQJ DFWRUV+RZ WKHVH
PHDQLQJVDUHFUHDWHGDQGGHYHORSHGDQGKRZWKH\LQIOXHQFHLQGLYLGXDODQGFROOHFWLYHEHKDYLRUPXVWEXLOG
XSRQ REVHUYDWLRQV DQG LQWHUSUHWDWLRQV RI LQWHUDFWLQJ LQGLYLGXDOV *HHUW]  7KH EHOLHIV PD\ EH VR
LQWHJUDWHGDQGWDNHQIRUJUDQWHGWKDWWKH\DUHQHYHUH[SOLFLWO\H[SUHVVHGRUTXHVWLRQHGDQGWKXVEHFRPH
GR[D %RXUGLHX  %RXUGLHX GLYLGHV H[SUHVVHG EHOLHIV LQWR WZR FDWHJRULHV WKH KHWHURGR[ DQG WKH
RUWKRGR[2UWKRGR[EHOLHIVDUHWKRVHWKDWSUHGRPLQDWHZLWKLQDVRFLRFXOWXUDOIUDPHZLWKLQDFRPPXQLW\
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LQDVRFLDODUHQDIRUH[DPSOHRQWKHURDGRULQDODUJHUVRFLHW\+HWHURGR[EHOLHIVDUHWKRVHRSSRVLQJWKH
RUWKRGR[DQGFDQEHD UHVXOWRI LQGLYLGXDO OHDUQLQJ3RZHU LVDQ LPSRUWDQWGLPHQVLRQ WRFRQVLGHUZKHQ
DWWHPSWLQJ WRXQGHUVWDQGRUWKRGR[DQGKHWHURGR[EHOLHIV'LIIHUHQWEHOLHIV LQ WKHJRRGV WUDQVSRUW VHFWRU
FDQ FRH[LVW DW GLIIHUHQW OHYHOV RI SRZHU$ FKDOOHQJH LV WR HVWDEOLVKZKDW DUH RUWKRGR[SHUFHSWLRQV DQG




'LIIHUHQWPHDQLQJVRI WUDQVSRUW LQD VRFLHW\RU LQDQHQWHUSULVH LQIOXHQFH WKHZD\ WKH LQGLYLGXDORU
VPDOOHU FRPPXQLWLHV XQGHUVWDQG WKH WUDQVSRUW SKHQRPHQRQ .HHSLQJ GLIIHUHQW DQG RIWHQ DQWDJRQLVWLF
PHDQLQJV DSDUW LV RIWHQ GHQRWHG DV FRPSDUWPHQWDOL]DWLRQ RI GLIIHUHQWPHDQLQJV 6WUDXVV  ,Q WKLV





&RPSOLDQFHZLWK URDG WUDIILF UHJXODWLRQV FDQEH FRQVLGHUHG D VDIHW\PHDVXUH6WXGLHV VKRZ WKDW
PRUHWKDQ²SHUKDSVHYHQXSWR²RIORQJKDXOWUXFNGULYHUVEUHDNWKHKRXUVRIVHUYLFHUXOHV
%HLORFN%DDV&KDUOWRQ	%DVWLQ+HUW]3UHXVVHUHWDO
7KH UHSURGXFWLRQ RI WKH PHDQLQJ RI WUDQVSRUW EHKDYLRU ZLOO WDNH SODFH LQ WKH UHODWLRQV EHWZHHQ
FRPPXQLWLHVDQGVLWXDWLRQVGRPLQDWHGE\WKHWZRNLQGVRIVRFLDOLQWHUDFWLRQVWKHVWUXFWXUDOUHJXODWLYHDQG
WKHDQWLVWUXFWXUDOWUDQVERXQGLQJ6HFWRUVSHFLILFVWDQGDUGVRQVRXQGSURIHVVLRQDOSUDFWLFHDQGUHDVRQDEOH
FRQGXFW GHYHORSHGRQ WKHEDVLV RI SUDFWLFDO H[SHULHQFH DQG VFLHQWLILFEDVHGNQRZOHGJHPD\EH VHHQ DV
VRPHWKLQJLQEHWZHHQWKRVHH[WUHPHSRVLWLRQV
$M]HQ DQG )LVKEHLQ  GHILQH DWWLWXGH DV ´D OHDUQHG SUHGLVSRVLWLRQ WR UHVSRQG LQ D FRQVLVWHQWO\
IDYRUDEOHRUXQIDYRUDEOHPDQQHUZLWKUHVSHFWWRDJLYHQREMHFW´$WWLWXGHLVFRQVLGHUHGWREHDFRPSOH[






\HDUVRIH[SHULHQFH LQ WKH1RUZHJLDQ WUDQVSRUW LQGXVWU\FRPELQHGZLWKGDWD IURPDFFLGHQW UHSRUWVDQG
NQRZOHGJHDERXWWKHUHJXODWRU\UHJLPH7KHZRUNLVQRWEDVHGRQDV\VWHPDWLFPDSSLQJRILQFLGHQWVEXW
LV UDWKHUDSUHVHQWDWLRQRI W\SRORJLHVPHDQWDVDEDVLV IRUSRVWXODWHV)XUWKHUPRUHGHWDLOHG VWXGLHVDUH
QHHGHG IRU D SURSHU GLVFXVVLRQ RI WKH SUHYDLOLQJ FRQGLWLRQV LQ WKH LQGXVWU\:H WKHUHIRUH SXW IRUZDUG
TXDOLWDWLYH GDWD UDWKHU WKDQ FRPSDULQJ GLIIHUHQW W\SHV RI SRVVLEOH FDXVHV DQG DFFLGHQWV RQ WKH EDVLV RI
TXDQWLWDWLYHGDWD
+RZHYHUYHU\IHZVWXGLHVDFNQRZOHGJHWKHFKDQJHVWKDWKDYHRFFXUUHGZLWKLQWKLVLQGXVWU\,QPRVW
FDVHV WUDQVSRUW RSHUDWLRQV DUH FDUULHG RXW ZLWKRXW DQ\ LQFLGHQWV RU DFFLGHQWV DQG SXEOLF VFUXWLQ\ KDV
WKHUHIRUHQRWEHHQUHJDUGHGDVLPSRUWDQW
$QH[DPSOHRID UXOHEHQGLQJVLWXDWLRQ LVGHSLFWHG LQ)LJXUH ,Q WKLV ILJXUH WKH WUXFNKDVQRWEHHQ
ORDGHGLQDFFRUGDQFHZLWKUHJXODWLRQV7KHUHDUFRQWDLQHUSURWUXGHVDQGWKHRYHUDOO ORDGOHQJWKH[FHHGV
P 7KH FDUJR KHLJKW LV P ZKLFK H[FHHGV WKH UHFRPPHQGDWLRQV P DQG IXUWKHUPRUH D
EXQGOHRIGULOOSLSHVKDVEHHQWRSSHGE\WZR)DW%DVNHWV)%7KHWUDQVSRUWHUVKRXOGKDYHRUJDQL]HGD
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EHWWHU SODQ DQG GLVWULEXWHG WKH ORDG RYHU  VHSDUDWH YHKLFOHV &RPSLOLQJ WKH ORDG DOO LQ RQH EULQJV
VXEVWDQWLDOHFRQRPLFEHQHILWVDQGWKHULVNRIEHLQJFDXJKWLVDVVHVVHGDVORZ,IWKLVWUDQVSRUWZHUHWREH
VWRSSHG LQ D URDGVLGH FKHFN LWZRXOG UHFHLYH DGULYLQJEDQ DQGEHREOLJHG WR UHORDGRQWR DW OHDVW WZR
WUXFNVIURPFRPSHWLQJWUDQVSRUWFRPSDQLHV7KHFRVWRIUHORDGLQJDQGIXUWKHUWUDQVSRUWZRXOGEHFKDUJHG










WUDQVSRUWLQJ FRQFUHWH HOHPHQWV UHYHDOHG VHYHUDO FRQWULEXWRU\ FRQGLWLRQV 7KH FRQVLJQRU ZKR ZDV
UHVSRQVLEOH IRU SURGXFLQJ DQG LQVWDOOLQJ WKH FRQFUHWH HOHPHQWV DVVXPHG QR OLDELOLW\ LQ UHODWLRQ WR WKH
WUDQVSRUWHUV KH KDG KLUHG 7KH WUDQVSRUW FRPSDQLHV ODFNHG VXIILFLHQW FRPSHWHQFH WR FDUU\ RXW UHOHYDQW
VDIHW\DVVHVVPHQWVUHODWHGWRWKLVW\SHRIWUDQVSRUW9HKLFOHVDQGHTXLSPHQWZHUHXQVXLWDEOHIRUWKHMRE
7KHFKRVHQYHKLFOHVDQGHTXLSPHQWZHUHPXFKOHVVH[SHQVLYHWKDQWKRVHGHVLJQHGIRUWKHSXUSRVHWKXV
NHHSLQJ FRVWV WR D PLQLPXP 7KH GULYHU ZKR VXUYLYHG ZRUH D VHDW EHOW ZKLOH WKH OHJDO SURFHHGLQJV
UHYHDOHGXQFHUWDLQWLHVDERXWZKHWKHUWKHRQHZKRGLHGZDVZHDULQJDVHDWEHOWRUQRW
7KH WZR GULYHUV KDG QRW UHFHLYHG WKH DGGLWLRQDO WUDLQLQJ QHFHVVDU\ WR HQVXUH VDIH WUDQVSRUW RI ODUJH
FRQFUHWHHOHPHQWV%RWKRIWKHVHPLWUDLOHUVKDGDQHVWLPDWHGWRWDOKHLJKWRIP7KLVZDVPKLJKHU
WKDQ WKHSHUPLWWHGKHLJKWDFFRUGLQJ WR WKHUHJXODWLRQVRQXVHRIYHKLFOHV ,QDGGLWLRQ WKH\ZHUH ORDGHG
DERYH WKH PD[LPXP FHQWHU RI JUDYLW\ KHLJKW UHFRPPHQGHG IRU VDIHW\ UHDVRQV E\ WKH SURGXFHU RI WKH
VKDIWV7KHVHUHFRPPHQGDWLRQVZHUHXQNQRZQWRERWKPDQDJHPHQWRI WKH WUDQVSRUWFRPSDQLHVDQG WKH
WUXFNGULYHUV
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ORDGHG DQG IDVWHQHG QHLWKHU GR WKH\ DOZD\V DGGUHVV IDFWRUV UHODWHG WR WKH URDG WKH YHKLFOH RU RWKHU




SUDFWLFH LV QRW IUHHO\ FRQVWLWXWHG EXW UDWKHU VWHPV IURP IRU H[DPSOH ZKDW LV UHJDUGHG DV DFFHSWDEOH
FRQGXFWE\RWKHUGULYHUVDQGWKHLUPDQDJHUV
,Q1RUZD\ LQGHSWKDFFLGHQW LQYHVWLJDWLRQVKDYH UHFHQWO\EHFRPH WKH UHVSRQVLELOLW\RI WKH$FFLGHQW
,QYHVWLJDWLRQ%RDUG 6LQFH  WKH$,%1KDV SURGXFHG DFFLGHQW LQYHVWLJDWLRQ UHSRUWV D UHODWLYHO\
VPDOO QXPEHU RI FDVHV+RZHYHU WKHLU DWWHQWLRQ LV IRFXVHG RQ WKH KROLVWLF WUDQVSRUW FKDLQ WR D JUHDWHU
H[WHQW WKDQ KDV EHHQ VHHQ EHIRUH LQ RWKHU VWXGLHV %DVHG RQ RXU H[SHULHQFH ZLWK WKH LQGXVWU\ DQG
SDUWLFXODUO\ODQGEDVHGWUDQVSRUWZLWKLQWKH1RUZHJLDQRLODQGJDVLQGXVWU\ZHKDYHGHYHORSHGDVHWRI
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5RXWLQHLQVSHFWLRQRIFRPPHUFLDOJRRGVWUDQVSRUWVDQGWUDQVSRUWIDVWHQLQJVLVUDUHDQGZKHQLWLV
SHUIRUPHGLQVSHFWRUVPD\VRPHWLPHVODFNNQRZOHGJHRIVDIHW\FULWLFDOIDFWRUV
7KHH[LVWLQJUHJXODWLRQVRQKRZWR ORDG WUXFNVDQG WUROOH\VDUHGLIIXVHQRWSUHVFULELQJZKDW WR ORDG
FROOHFWLYHO\ DQG KRZ LW VKRXOG EH GRQH 7KHUH DUH QR UHTXLUHPHQWV UHJDUGLQJ PDLQWHQDQFH DQG UH
FHUWLILFDWLRQRI IDVWHQLQJHTXLSPHQW7KH LQVSHFWRUV¶DSSURDFK LVRIWHQRQHRIFRPSODLQLQJ WR WKH WUXFN














VFDOH FRQVLJQRUV ZKLFK LQ WXUQ KDV VWUHQJWKHQHG FRQVXOWDQFLHV DQG VKLSSLQJ DJHQWV¶ SRVLWLRQV 7KH
GHWDLOHG NQRZOHGJH DERXW FRQWUDFWV WUDQVSRUWV DQG UHJXODWLRQV IRUPHUO\ KHOG E\ ERWK FRQVLJQRUV DQG










6KLSSLQJ DJHQWV QRUPDOO\ EDVH WKHLU LQFRPH RQ SURYLVLRQ IURP WUDQVSRUW FRQWUDFWV 7KH\ RZQ QR
WUXFNVHPSOR\QRGULYHUVDQGWKXVLQFXUQRH[SHQVHVZLWKUHVSHFWWRIXHOLQVXUDQFHSUHPLXPVWUDLQLQJ









FRPSDQLHV$ WHQGHQF\ LV IRU WKHVHFRPSDQLHV WR WUDQVIHUSUREOHPDWLF WUDQVSRUW WDVNV WRVPDOO WUDQVSRUW
FRPSDQLHVZKLFKDUHREOLJHGWRDFFHSWVXFKFRQWUDFWVEHFDXVHWKHUHDUHIHZDOWHUQDWLYHVLI WKH\ZDQWWR





H[SHFWDWLRQV HQWDLOLQJ IOH[LELOLW\ UHJDUGLQJ ZRUNLQJ KRXUV XQH[SHFWHG GHOD\V JRRGVKDQGOLQJ






WUDQVSRUW FRPSDQLHV KDG OLWWOH IRUPDO HGXFDWLRQ 1Mn 	 )MHOOWXQ  QDWLRQDO SROLWLFV DUH DLPHG DW





7KH WUDQVSRUW VHFWRU UHFXUUHQWO\ FRPSODLQV WKDW WKH 1RUZHJLDQ JRYHUQPHQW GRHV QRW PDLQWDLQ DQG
SURYLGHDQDFFHSWDEOHURDGLQIUDVWUXFWXUH7KHVWDQGDUGVRIWKHPDLQURDGV7(51LQIOXHQFHWKHPDUNHW
VLWXDWLRQIRUH[DPSOHLWLVPXFKFKHDSHUWRWUDQVSRUWJRRGVIURP6WDYDQJHUWR7URQGKHLPYLD2VOR
NP WKDQ GLUHFWO\ QRUWKERXQG  NP 7KH LPSURYHPHQWV DUH WRR VORZ DQG ZH DOVR REVHUYHG




)RUHLJQ WUDQVSRUWHUV DUH LQFUHDVLQJO\EHLQJKLUHGE\1RUZHJLDQ FRQVLJQRUV7KHVH WUXFNGULYHUV DQG
WKHLUYHKLFOHVDUHJHQHUDOO\LQZRUVHFRQGLWLRQWKDQWKHLU1RUZHJLDQFRPSHWLWRUV)XUWKHUPRUHWKH\KDYH
FRPSOHWHO\ GLIIHUHQW ZRUNLQJ FXOWXUHV WKDW LQIOXHQFH KRZ WKH\ SHUFHLYH WKH PHDQLQJ RI WUDQVSRUW 7KH
1RUZHJLDQJRYHUQPHQWKDVSURYLGHGUXOHVDJDLQVWFDERWDJHEXWLQJHQHUDOWKHUHDUHIHZOLPLWV
7KHWUDQVSRUWVHFWRUDWWUDFWVRUJDQL]HGFULPH





,W LV LPSRUWDQW WR REWDLQ DQXQGHUVWDQGLQJRI YDULRXV DFWRUV¶ SHUIRUPDQFHV LQFOXGLQJ VDIHW\ DVSHFWV
WKDW WDNHV WKH HQWLUH WUDQVSRUW FKDLQ LQWR FRQVLGHUDWLRQ:H WKHUHIRUH QHHG WR DGGUHVV KROLVWLF WUDQVSRUW
FKDLQVVHDUFKLQJIRUPXOWLSOHDWWULEXWHSUHIHUHQFHVLQZKLFKVDIHW\HFRQRP\DQGSRZHUSOD\PDMRUUROHV
6R IDU YHU\ OLWWOH UHVHDUFK ZRUN KDV H[SORUHG WHQGHQFLHV DQG FXUUHQW VLWXDWLRQV EH\RQG REWDLQLQJ
LQIRUPDWLRQ DERXW DFFLGHQW VWDWLVWLFV DQG GLUHFW FDXVHV $VVXP	 6¡UHQVHQ  %URGLH /\QGDO 	
(OLDV  7KH WUDQVSRUW FKDLQ QHHGV WR EH UHVHDUFKHG LQFOXGLQJ FRQWH[WXDO LQWHURUJDQL]DWLRQDO
LQGLYLGXDODQGFXOWXUDOIDFWRUV:HWKLQNWKHRQO\ZD\RIGRLQJWKLVLVWRHPSOR\HWKQRJUDSKLFPHWKRGV
1RRWKHUUHVHDUFKPHWKRGVZLOODOORZUHVHDUFKHUVWRJUDVSFRUHDVVXPSWLRQVDQGGULYLQJPHFKDQLVPV
5XOHEHQGLQJ DQG VNHSWLFLVP WRZDUGV VXUYHLOODQFH DQG FRQWURO DFWRUV DUH GRFXPHQWHG HOVHZKHUH
%HLORFN %UDYHU HW DO +HUW] +XDQJ5RHWWLQJ0F'HYLWW0HOWRQ	6PLWK 
1RUGEDNNH 5RHWWLQJ+XDQJ0F'HYLWW	0HOWRQ =KDQJ+XDQJ 5DX 5RHWWLQJ	/LX




7KH URDG WUDQVSRUW VHFWRU LV KLJKO\ FRPSHWLWLYH 5HGXFLQJ WKH DPRXQW RI UXOHEHQGLQJ VLWXDWLRQV DV
GHVFULEHGDERYHZLOOSDUWO\UHTXLUHGLUHFWH[SHQGLWXUHE\WKHRSHUDWRUVHJ LPSOHPHQWLQJULVNUHGXFLQJ










VHFWRU DQG UHO\LQJ PRUH RQ SHUIRUPDQFHEDVHG UHJXODWLRQ PD\ SURYH D GLIILFXOW WDVN ,W ZLOO SUREDEO\










WKH EDVLV RI H[SHULHQFH IURP RWKHU VHFWRUV EXW DOVR KDYH D VWURQJ IRXQGDWLRQ LQ FXUUHQW WKHRULHV RI
OHDUQLQJFIVHFWLRQ
2348   Ove Njå et al. /  Procedia - Social and Behavioral Sciences  48 ( 2012 )  2336 – 2350 
$ SRVVLEOH DQG WHVWDEOH ZD\ IRUZDUG LV WR DOORZ PDWXUH FRPSDQLHV WKDW VKRZ ZLOOLQJQHVV DQG
FDSDELOLW\ WR GHYHORS DQG PDLQWDLQ D VDIHW\ PDQDJHPHQW SURJUDPPH RQ WKH EDVLV RI WKHLU RZQ ULVN
DVVHVVPHQWV7KHVHFRPSDQLHVFRXOGEHDOORZHGGHYLDWLRQVIURPFHUWDLQSUHVFULSWLYHUHJXODWLRQVDQGEH
DXGLWHGE\WKHDXWKRULWLHVRQDGKHUHQFHWRWKHLURZQVDIHW\VWDQGDUGV,QWKLVZD\LWZRXOGEHSRVVLEOHQRW
RQO\ WRJHW WKHEHVWRXWRIDSHUIRUPDQFHEDVHGDSSURDFKEXWDOVR WREHJLQDFURVVFRPSDQ\SURFHVVRI
GHYHORSLQJFRPPRQYLHZVRQVRXQGSURIHVVLRQDOSUDFWLFHDQGUHDVRQDEOHFRQGXFWLQWKLVVHFWRUPRUHLQ








$VVXP 7 	 6¡UHQVHQ0: -   G¡GVXO\NNHU PHG YRJQWRJ >,QGHSWK VWXG\ RI  IDWDO
DFFLGHQWV LQYROYLQJ KHDY\ JRRGV YHKLFOHV LQ 1RUZD\ @ 2VOR ,QVWLWXWH RI 7UDQVSRUW
(FRQRPLFV





WKH WK &HQWXU\ 'DQLVK 6ZHGLVK DQG 1RUZHJLDQ 5RDG 3ROLF\ %, 1RUZHJLDQ 6FKRRO RI
0DQDJHPHQW2VOR
%RXUGLHX32XWOLQHRIDWKHRU\RISUDFWLFH&DPEULGJH&DPEULGJH8QLYHUVLW\3UHVV
%UDXW * 6 	 1Mn 2  /HDUQLQJ IURP DFFLGHQWV LQFLGHQWV 7KHRUHWLFDO SHUVSHFWLYHV RQ
LQYHVWLJDWLRQ UHSRUWVDVHGXFDWLRQDO WRROV ,Q5%ULã&*XHGHV6RDUHV	60DUWRUHOO (GV





%URGLH//\QGDO%	(OLDV , - +HDY\YHKLFOHGULYHU IDWDOLWLHV/HDUQLQJ
V IURP IDWDO URDG
FUDVKLQYHVWLJDWLRQVLQ9LFWRULD$FFLGHQW$QDO\VLV	3UHYHQWLRQ
%XQNKROGW9/ UHERNLSV\NRORJL>7H[WERRNLQSV\FKRORJ\@2VOR7$12
%DDV3+&KDUOWRQ 6*	%DVWLQ*7 6XUYH\RI1HZ=HDODQG WUXFNGULYHU IDWLJXH DQG
ILWQHVVIRUGXW\7UDQVSRUWDWLRQ5HVHDUFK3DUW)7UDIILF3V\FKRORJ\DQG%HKDYLRXU

&DPSEHOO 0 9HUHQLNLQD , 	 +HUULQJWRQ $  ,QWHUVHFWLRQ RI WUDMHFWRULHV D QHZFRPHU LQ D
FRPPXQLW\RISUDFWLFH-RXUQDORI:RUNSODFH/HDUQLQJ
&ROOLQ .  'HYHORSPHQW (QJLQHHUV
 &RQFHSWLRQV RI /HDUQLQJ DW :RUN 6WXGLHV LQ &RQWLQXLQJ
(GXFDWLRQ
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(OYLN50\VHQ$%	9DD77UDIILFVDIHW\KDQGERRN>7UDILNNVLNNHUKHWVKnQGERNRYHUVLNW










+lNNlQHQ+	 6XPPDOD+  )DWDO WUDIILF DFFLGHQWV DPRQJ WUDLOHU WUXFN GULYHUV DQG DFFLGHQW
FDXVHVDVYLHZHGE\RWKHUWUXFNGULYHUV$FFLGHQW$QDO\VLV	3UHYHQWLRQ
.HHVLQJ5$QWKURSRORJ\DVLQWHUSUHWLYHTXHVW&XUUHQW$QWKURSRORJ\
/DYH - 	:HQJHU ( &  6LWXDWHG OHDUQLQJ OHJLWLPDWH SHULSKHUDO SDUWLFLSDWLRQ &DPEULGJH
&DPEULGJH8QLYHUVLW\3UHVV
/LQG¡H3%DUDP06	%UDXW*6(PSRZHUHGDJHQWVRUHPSRZHUHGDJHQFLHV"$VVHVVLQJ
WKH ULVN UHJXODWRU\ UHJLPHV LQ WKH 1RUZHJLDQ DQG 86 RIIVKRUH RLO DQG JDV LQGXVWU\ ,Q &





 DWWLWXGHV WRZDUGV VDIHW\PHDVXUHV LQ WKH FRPPHUFLDO URDG
WUDQVSRUWVHFWRU6DIHW\6FLHQFH
1Mn2	9DWQ-6DIHW\LQIRUPDWLRQV\VWHPVUHODWHGWRWUDQVSRUWRIGDQJHURXVJRRGVLQ1RUZD\










GULYH±±WUXFNGULYHUV¶ DWWLWXGHV WRZDUGV IHHGEDFNE\ WHFKQRORJ\7UDQVSRUWDWLRQ5HVHDUFK3DUW
)7UDIILF3V\FKRORJ\DQG%HKDYLRXU
6DJEHUJ) +¡\ULVLNRDWIHUGRJK¡\ULVLNRJUXSSHU L YHLWUDILNNHQ >+LJKULVNEHKDYLRXUDQGKLJK
ULVNJURXSVLQURDGWUDIILF@2VOR,QVWLWXWHRI7UDQVSRUW(FRQRPLFV
6FK|Q'$7KHUHIOHFWLYHSUDFWLWLRQHUKRZSURIHVVLRQDOVWKLQNLQDFWLRQ$OGHUVKRW$YHEXU\




:HQJHU ( &RPPXQLWLHV RI SUDFWLFH OHDUQLQJ PHDQLQJ DQG LGHQWLW\ &DPEULGJH &DPEULGJH
8QLYHUVLW\3UHVV
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:KLWILHOG -DFREVRQ 3 - 3UDZLW] $ '	 /XNDV]XN -0  /RQJ+DXO 7UXFN'ULYHUV:DQW
+HDOWKIXO 0HDO 2SWLRQV DW 7UXFN6WRS 5HVWDXUDQWV -RXUQDO RI WKH $PHULFDQ 'LHWHWLF
$VVRFLDWLRQ
=KDQJ%+XDQJ<+5DX3/35RHWWLQJ0	/LX&$VWXG\RI&KLQHVHWUXFNGULYHUV¶
DWWLWXGHVWRZDUGIHHGEDFNE\WHFKQRORJ\6DIHW\6FLHQFH
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